Formation of trans-caffeoyl-CoA from trans-4-coumaroyl-CoA by Zn2+-dependent enzymes in cultured plant cells and its activation by an elicitor-induced pH shift.
A novel hydroxylase activity catalyzing the formation of trans-caffeoyl-CoA from trans-4-coumaroyl-CoA was identified in crude extracts from cultured parsley cells. The extracts were less active (Vmax/Km) in converting trans-4-coumaric to trans-caffeic acid. Optimal hydroxylase activity was found at pH 6.5 with a steep decline toward both pH 7.4 and pH 5.0. The enzyme activity requires ascorbate and Zn2+ at optimal concentrations of 50 and 0.5 mM, respectively. No other reductant could replace ascorbate, whereas high concentrations of Ca2+ partially substituted for Zn2+. The enzyme is soluble and appears to be located in the cytoplasm. The unusual pH optimum suggests that the hydroxylase is inactive at the normal cytoplasmic pH. Upon treatment of parsley cells with an elicitor derived from Phytophthora megasperma f. sp. glycinea, the cytoplasmic pH dropped by approximately 0.25 pH unit within 55 min as determined by 31P NMR spectroscopy. Our results suggest that this shift in the cytoplasmic pH is sufficient for the activation of the hydroxylase, eventually leading to the formation of caffeoyl and feruloyl esters. Such esters may be a part of a very rapid resistance response of the plant cells, which would leave no time for de novo enzyme synthesis.